Background Primary hepatic lymphoma (PHL) is a very rare malignancy, and constitutes about 0.016 % of all cases of non-Hodgkin's lymphoma and is often misdiagnosed. The optimal therapy is still unclear and the outcomes are uncertain. Among PHLs, a primary hepatic low-grade marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) is extremely rare. Methods We present a case of primary hepatic lymphoma (MALT lymphoma) treated with surgical resection and adjuvant chemotherapy. A 38-year-old Korean man, who was diagnosed with chronic hepatitis B 20 years ago, was admitted for liver biopsy after liver lesions were detected on follow-up computed tomography scan (CT). Liver biopsy revealed the diagnosis of marginal zone B-cell malignant lymphoma (MALT lymphoma). The preoperative clinical staging was IE, given that no additional foci of lymphoma were found anywhere else in the body. The patient underwent left hemihepatectomy. Subsequently, the patient received two cycles of CHOP (cyclophosphamide, adriamycin, vincristine, and prednisone) regimen.
Introduction
Non-Hodgkin's lymphoma (NHL) is a common lymphoproliferative disease; liver involvement occurs in 10 % of patients and defines advanced disease [1] . In contrast, primary hepatic lymphoma (PHL) is a very rare malignancy, and constitutes about 0.016 % of all cases of non-Hodgkin's lymphoma and is often difficult to be correctly diagnosed [2] . It usually presents with constitutional symptoms, hepatomegaly and signs of cholestatic jaundice, and rarely acute hepatic failure [3] . Among PHLs, a primary hepatic lowgrade marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) is extremely rare. Although the liver contains lymphoid tissue, host factors may make the liver a poor environment for the development of malignant lymphoma [4] . Even though there have been reports regarding this disease entity, wherein most patients were treated with chemotherapy, with some physicians employing a multimodality approach including surgical resection, the optimal therapy is still unclear and the outcomes are uncertain [2, [5] [6] [7] . We present a case of hepatic marginal zone B-cell lymphoma treated with surgical resection and adjuvant chemotherapy.
Case Presentation
A 38-year-old Korean man, who was diagnosed with chronic hepatitis B 20 years ago, visited our hospital for regular checkups. The patient denied any fever, night sweats, vomiting, chest pain, diarrhea, jaundice, blood in stool, or weight loss. His family history was significant and both his parents had been diagnosed with hepatocellular carcinoma. The physical examination revealed no palpable mass, lymphadenopathy, hepatosplenomegaly, or any peripheral stigmata of chronic liver disease. Laboratory results included hemoglobin 13.3 g/dl and a white cell count of 6.7×10 9 /l, with a normal differential count. Alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase (ALP), and serum lactate dehydrogenase (LDH) were within their normal limits. The serum beta-2 microglobulin and ferritin levels were within normal ranges. Serum carcinoembryonic antigen and alpha-fetoprotein levels were also within normal ranges. Serologic test for hepatitis B virus (HBV) was positive, and the serum HBV-DNA level detected by polymerase chain reaction was 562,000 IU/ml. Serologic tests for the hepatitis C virus (HCV), Epstein-Barr virus, and human immunodeficiency virus (HIV) were negative. Serum calcium was within normal limits. Immunoglobulin levels were normal without any monoclonal peak in the blood or urine. The patient was admitted for further evaluation. CT scan showed low attenuation lesions which were 1.5 and 1.0 cm in size and located in the left lateral and medial section, respectively. The rest of the liver parenchyma was normal without any findings of cirrhosis or ascites. There was no evidence of lymphadenopathy and the spleen was normal in size (Fig. 1) . The MRI scan (using Primovist for contrast enhancement) also revealed two mass lesions, which demonstrated low-signal intensity on T1-weighted image and subtle high-signal intensity on T2-weighted image which indicated the presence of a malignant tumor such as metastatic tumor or lymphoma (Fig. 2) . After admission, the patient underwent ultrasound-guided liver biopsy aiming the lesion in segment 4. There were no immediate postprocedure complications. Marginal zone Bcell lymphoma was diagnosed on liver biopsy. 18 F-FDG positron emission tomography (F-18 FDG PET) scan was also performed. It showed a nodular moderate hypermetabolic lesion in the left lateral part and a small mild hypermetabolic lesion in segment 4 which is suggestive of malignant lesions. There were no other abnormal hypermetabolic lesions on the F-18 FDG PET scan. CT scans of the neck and chest revealed no evidence of mediastinal or hilar lymphadenopathy or any other abnormal lymphadenopathy. The bone marrow biopsy and aspirate showed no evidence of lymphoma involvement. The patient was diagnosed with primary marginal zone B-cell malignant lymphoma stage IE of the liver, given that no additional foci of lymphoma were found anywhere else in the body, and was referred to the surgical department. He underwent left hemihepatectomy. On exploration, there was minimal lymph node enlargement without hepatomegaly or splenomegaly. There was no evidence of liver cirrhosis. Although the lesion in segment 4 was close to the middle hepatic vein, there were no adhesions or invasions to the adjacent organs. The lymph nodes along the common hepatic artery (8a) and adjacent to the gallbladder were enlarged and were dissected. After cholecystectomy and individual hilar structure dissection (left hepatic artery and left portal vein) for left hemihepatectomy, parenchymal transection was performed by the clamp-crushing method using Kelly forceps. There were no immediate postoperative complications and the patient was discharged on the ninth postoperative day. Gross findings of the resected liver are shown in Fig. 3 . The findings of the initial biopsy and resected liver specimen showed marginal zone B-cell lymphoma (MALT lymphoma), and regional lymph nodes showed reactive hyperplasia without lymphoma involvement. The two hepatic lesions were basically identical histologically; relatively circumscribed, but showed infiltration into the liver parenchyma (Fig. 4) . Ki-67 labeling index in neoplastic cells was about 20 %. Fig. 2 Preoperative MRI findings of the PHL patient. a Low signal intensity lesions demonstrated on T1-weighted image and b subtle high-signal intensity on T2-weighted images which indicated the presence of a malignant tumor such as lymphoma or metastatic tumor Fig. 3 Gross findings of the resected liver. The cut surface shows two poorly defined, red-gray, solid, firm masses, measuring 2.5 cm×1.5 cm and 1.5 cm×1 cm on cross section, respectively. The remaining cut surface does not demonstrate cirrhotic appearance After discharge, he was readmitted to our oncology department for chemotherapy. To date, the patient has received two cycles of the CHOP (cyclophosphamide, adriamycin, vincristine, and prednisone) regimen. After 15 months of follow-up, he is alive and well without any evidence of disease recurrence.
Discussion
Primary hepatic lymphoma is defined as lymphoma either confined to the liver or having major liver involvement [1] . PHL is notably rare, representing <1 % of all extranodal lymphomas [8, 9] . The majority (67 %) of PHL patients are middle-aged men (median age 50 years) who usually present with abdominal pain, nausea, and constitutional symptoms [1, 8] . Hepatomegaly is found in most patients (75-100 %); B symptoms such as fever, drenching sweats, and weight loss are present in 37-86 % and jaundice in 4 % [1, 6] of the patients. PHL may present as a solitary mass (42 %) or as multiple lesions (50 %); diffuse infiltration of the liver is more common in Chinese patients and is rare in Caucasians with PHL (8 %). Based on liver infiltration, PHL can be subdivided into nodular or diffuse types [10] . The pattern of liver infiltration has no prognostic value [1, 11] . Similarly, the disease may be of either T-or B-cell origin [10] . Most PHL corresponds to a larger cell type and demonstrates a B-cell immunophenotype [5] . The predominant histological type of PHL is diffuse large B-cell lymphoma [6, 8] . Other histologic subtypes of PHL include high-grade tumors (lymphoblastic and Burkitt lymphoma, 17 %), follicular lymphoma (4 %), diffuse histiocytic lymphoma (5 %), marginal zone B-cell lymphoma (MALT lymphoma), anaplastic large-cell lymphoma, mantle cell lymphoma, and T-cell-rich B-cell lymphoma [6] . Primary hepatic marginal zone B-cell lymphoma of the mucosa-associated lymphoid tissue type (MALT lymphoma) is a rare entity with only 48 cases being reported in the worldwide literature since the first report by Isaacson et al., which accounts for 1.6-3 % of PHL [12, 13] .
Patients with PHL usually have elevated liver function tests, mostly LDH and alkaline phosphatase [6, 14] . Elevated LDH, with normal alpha-fetoprotein (AFP) and CEA, remains a valuable biologic feature [5] ; but in our case, all these three markers were negative. Hypercalcemia is found in 40 % of the patients for an unknown reason. Excess production of calcitriol by the malignant lymphoma cells is considered a possible cause [14] [15] [16] .
The exact cause of PHL is unknown, although viruses such as HBV, HCV, and Epstein-Barr virus have been implicated. There appears to be a strong association between primary hepatic NHL and HCV. Hepatitis C is found in 40-60 % of patients with PHL. The possible roles of HCV, cirrhosis, and therapeutic interferon in lymphomagenesis remain hypothetical; however, our patient was not positive for HCV [1, 3, 5, 7] . Conflicting theories exist on the association of HBV infection and PHL [4, 8, 17, 18] . Aozasa et al. [17] have reported a 20 % prevalence of hepatitis B surface antigen positivity in a series of 69 patients with PHL, in which 52 patients were from western countries and 17 from Japan. Chronic antigenic stimulation by HBV has been postulated to play a role in the development of PHL [18] . Although it remains uncertain to what extent HBV contributes to the development of PHL, a host environment with impaired immunity might play an important role [19] [20] [21] . Since our patient was seropositive for HBV, HBV may have had a role in tumorigenesis.
On ultrasound, PHL lesions are hypoechoic relative to the normal liver. Imaging by CT shows hypo-attenuating lesions and rim enhancement after contrast. Although the findings are variable, a few authors have described hypointensity on T1-weighted images and hyper-intensity on T2-weighted images [4] .
A definite diagnosis of PHL is difficult to establish on clinical grounds. Hepatocellular carcinoma and metastasis from gastrointestinal carcinoma (mostly colon) present very similarly and are much more common. Normal levels of the tumor markers AFP and CEA are found in almost 100 % of the patients, as was also the case in our patient, with PHL facilitating the differential diagnosis [1] . Liver biopsy remains the most valuable tool for diagnosis of PHL [4] . The diagnosis of PHL requires a liver biopsy compatible with lymphoma and the absence of lymphoproliferative disease outside the liver [1] . If a discrete mass is not visible on imaging for percutaneous liver biopsy (PLB), the transjugular approach may be reasonable [3] . A recent review indicates that transjugular liver biopsy can be used to obtain adequate tissue samples and major complications and mortality rates are similar to PLB [22] . Although most patients are treated with chemotherapy, with some physicians employing a multimodality approach that incorporates surgery and radiotherapy, the optimal treatment of PHL is not yet defined [2] . Chemotherapy protocols for the treatment of lymphomas have changed in the past two decades to multidrug regimens such as CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone), alternating triple-combination therapy (ATT), IMVP-16, OAP (that include etoposide, cytosine arabinoside, and others) [1] . The standard treatment for patients with diffuse large B-cell lymphoma is the CHOP regimen [1] . Although our patient received the CHOP regimen only without any evidence of tumor recurrence after 15 months of follow-up, the addition of rituximab, a chimeric mouse-human monoclonal antibody targeting the pan-B-cell antigenic marker CD20 (the first monoclonal antibody licensed for use in the treatment of cancer), to the CHOP regimen, when given in 8 cycles, augments the complete response rate and prolongs event-free and overall survival in elderly patients with diffuse large Bcell lymphoma, without a clinically significant increase in toxicity [4] . With regard to hepatic MALT lymphomas, reported cases demonstrate that MALT lymphoma is usually limited to the liver and surgical resection cures the patient in most cases [13] . Also, when diagnosis is confirmed after needle biopsy, nonresection treatment procedures would be permitted, such as radiofrequency ablation instead of surgical resection [13] .
For patients with diffuse large B-cell NHL (including follicular NHL), several large-scale prospective randomized trials have established prolongation of remission when rituximab is incorporated into first-line treatment [4] .
In a report by Yang et al., wherein all study patients underwent surgery for PHL, their univariate analysis revealed that postoperative chemotherapy was the only significant prognostic factor that influenced survival [2] . In a previous study, one patient treated with surgery followed by chemotherapy and radiation was reported to be alive 5 years following the initial diagnosis. Page et al. have stratified several pretreatment risk factors after a retrospective cohort review including the serum lactate dehydrogenase (LDH) level, serum b-2 microglobulin (b2M) level, tumor size, constitutional symptoms, and Ann Arbor stage [6] . Lei has proposed that, in patients with localized disease, surgery followed by adjuvant chemotherapy should be considered to prevent disease recurrence [8] . We also suggest that good prognosis of PHL can be obtained by early surgery combined with chemotherapy in strictly selected patients.
The prognosis of PHL was considered very poor with median survival as low as 6 months for patients treated with chemotherapy alone, and longer for patients treated with a combination of modalities [2] . Massive liver infiltration, high index of proliferation, advanced age, constitutional symptoms, bulky disease, unfavorable histologic subtype, elevated LDH levels, cirrhosis, elevated levels of beta-2 microglobulin, and comorbid conditions are poor prognostic factors [4] . Most patients with PHL present with poor prognostic features. One large review of 72 patients has shown the median survival to be 15.3 months (range 0-123.6 months). Yang et al. reported a median overall survival for all nine patients to be 23 months [2] . These results were better than those previously reported, and it could have been due to strict patient selection and the use of postoperative chemotherapy in most patients [2] . Reported cases demonstrate that MALT lymphoma has a favorable prognosis compared with other subtypes of PHL [13] . Since our patient had stage IE disease according to the Ann Arbor staging system, and the pathologic type was marginal B-cell lymphoma (low-grade lymphoma, MALT lymphoma), we expect the prognosis to be favorable with adequate therapy.
Conclusion
PHL should be considered in any patient at any age who presents with a liver mass or infiltration. Although hepatoma or metastatic diseases are common, the presence of B symptoms, and the absence of elevated levels of CEA and AFP should indicate a search for the presence of PHL. If the clinical picture is suspicious for PHL, a liver biopsy should be obtained because the disease is treatable. Although the prognosis is variable, good response to early surgery with postoperative adjuvant chemotherapy can be achieved in strictly selected patients. With addition of new therapeutic drugs such as rituximab to the previous chemotherapy regimen, overall survival has improved for these patients.
